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The present invention provides a process for the manu 

facture of chlorosuccinic acid dichlorides. 
Only a few methods of preparing tetrachlorosuccinic 

acid or the dichloride thereof have hitherto been known. 
Tetrachlorosuccinic acid forms, for example, when cop 
per powder acts upon trichloroacetic acid, but it has not 
yet been possible to isolate the tetrachlorosuccinic acid 
thus obtained in pure form. It is also known to prepare 
tetrachlorosuccinic acid or tetrachlorosuccinic acid di 
chloride by the reaction of dichloroacetic acid or di 
chloroacetyl chloride with diacetyl peroxide and to pre 
pare tetrachlorosuccinic acid dichloride by oxidizing hexa 
chiorobutadiene with oxygen. However, when the afore 
said methods were carried out only very small quantities 
of the dichloride could be isolated. 
Now I have found that chlorinated succinic acid di 

chlorides, in particular tetrachlorosuccinic acid dichlo 
ride, form in a good yield and with a high degree of 
purity when chlorine which, if desired, may be diluted 
with other gases, for example hydrogen chloride or inert 
gases, acts upon dichloroacetyl chloride which is simul 
taneously exposed to the action of light. The course of 
the aforesaid reaction was extremely surprising since the 
action of chlorine on organic compounds with the simul 
taneous incidence of light is a process which has long 
been known for introducing chlorine as a substituent into 
the said compounds and which is applied, for example, 
in the industry in the chlorination of toluene which leads 
to the formation of benzyl chloride. Dichloroacetic 
acid may also be chlorinated in this manner to yield 
trichloroacetic acid. In contradistinction thereto, when 
dichloroacetyl chloride is chlorinated under the same re 
action conditions it is only to a small extent converted 
into trichloroacetyl chloride and principally dimerized, 
with dehydration, to chlorinated succinic acid dichlo 
rides, in particular tetrachlorosuccinic acid dichloride. 
Instead of dichloroacetyl chloride there may be used as 
starting material acetyl- or monochloroacetyl chloride 
which under the reaction conditions is converted in the 
same manner into chlorinated succinic acid dichlorides, 
in particular tetrachlorosuccinic acid dichloride. 
The present process enables tetrachlorosuccinic acid 

dichloride to be prepared in technically simple manner 
from easily accessible and cheap starting materials with 
out the use of diacetyl peroxide which because of its ex 
plosive character is difficult to handle and which, besides, 
in the preparation of tetrachlorosuccinic acid dichloride 
by the above-mentioned processes has to be used in molar 
proportions. The tetrachlorosuccinic acid chloride can 
be converted in known manner into the free acid and into 
other derivatives, such as esters and amides. 
The reaction according to the invention can be carried 

out in the liquid phase as well as in the gaseous phase, 
if desired with the application of superatinospheric pres 
sure. When the reaction is carried out in the liquid 
phase chlorine is, for example, introduced in a finely di 
vided form into the dichloroacetyl chloride while the re 
action mixture is simultaneously exposed to the action 
of light, preferably of light that is rich in rays of short 
wave length. To the acid chloride there may be added 
solvents which do not or not considerably react with the 
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reactant. As solvents of this kind there may be men 
tioned, for example, carbon tetrachloride, chloroform, 
pentachloroethane, trichloroethylene, tetrachloroethane 
and other fluorine- or chlorine-containing aliphatic hy 
drocarbons provided they are liquid under the reaction 
conditions, for example, 1,1,2-trifluorotrichoroethane, 
mono- and polychlorobenzenes and nitrobenzene. It is 
of minor importance whether these solvents are further 
chlorinated during the reaction. When the reaction is 
carried out in the gaseous phase the dichloroacetyl chlo 
ride vapor is exposed to the action of light rays in the 
presence of chlorine which is preferably used in an excess 
and after the condensation of the high-boiling tetrachloro 
Succinic acid dichloride the portion of dichloroacetyl 
chloride that has not undergone conversion is recycled 
into the reaction vessel together with the excess of 
chlorine. 
The reaction sets in at room temperature already, it 

is, however, promoted when the temperature is raised. 
It is, therefore, advantageous to carry out the process 
at a temperature within the range of 50 to 400° C., 
preferably 100 to 200 C. The temperature may be 
constant during the total duration of the reaction or it 
may be varied. When the reaction is carried out in the 
liquid phase the temperature may, for example, be grad 
ually increased as the quantity of product converted is 
increased, so that a continuous reflux takes place. By 
a good cooling of the waste gas the losses caused by the 
evaporation of volatile acid chlorides are limited to a 
minimum. The reaction mixture is distilled in order to 
be worked up. After the separaton of a small portion 
of dichloro- or trichloroacetyl chloride the chlorinated 
succinic acid dichlorides pass over in a yield of 70 to 
75%. The degree of chlorination of the final product 
depends on the quantity of chlorine used and on the re 
action conditions, for example the reaction temperature. 
In general tetrachlorosuccinic acid dichloride will be the 
desired final product. It is, however, also possible to pre 
pare mixtures containing considerable or predominant 
portions of less chlorinated products, for example di 
chlorosuccinic acid dichloride. Alternatively, only the 
lower boiling portions of the reaction mixture may be 
eliminated. In this case there is obtained as a residue 
crude tetrachlorosuccinic acid dichloride which is suf 
ficiently pure for many industrial purposes. The process 
of the invention may be carried out discontinuously or 
continuously. 
As starting material there may be used dichloroacetyl 

chloride in pure or crude form. The crude dichloroacetyl 
chloride obtainable by the action of oxygen on trichloro 
ethylene (cf. German Patent No. 759,963) is inter alia 
particularly suitable, so that it is possible to combine the 
very economic process for preparing dichloroacetyl chlo 
ride from trichloroethylene with the process of the present 
invention which is directed to the preparation of tetra 
chlorosuccinic acid dichloride. Instead of dichloroacetyl 
chloride monochloroacetyl chloride or a mixture of the 
two chlorides may be used as starting material in the 
process of the invention. In this case, too, tetrachloro 
succinic acid dichloride is formed by the chlorination 
and simultaneous dimerization of the aforesaid acid chlo 
ride. As intermediate products there are then obtained 
succinic acid dichlorides having a lower degree of chlori 
nation, for example dichlorosuccinic acid dichloride. 
Acetyl chloride or mixtures thereof with mono- and/or 
dichloroacetyl chloride may also be used as starting ma 
terial for the process of the invention. In this case there 
are also formed in a single operation chlorinated succinic 
acid chlorides, preferably tetrachlorosuccinic acid di 
chloride, possibly with the intermediate formation of 
mono- or dichloroacetyl chloride. 
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The chlorinated succinic acid dichlorides, in particular 
tetrachlorosuccinic acid dichloride, are very reactive com 
pounds which may inter alia be used for the preparation 
of plasticizers, for example, for chlorine-containing com 
pounds of high molecular weight, as intermediate prod 
ucts for the preparation of piant protective agents, in 
the preparation of polycondensation products having an 
increased flame-resistance, for example polyester resins 
or polyamides, and for the preparation for additives for 
lubricants. 
The following examples serve to illustrate the inven 

tion but they are not intended to limit it thereto: 
Example I 

Eichloroacetyl chloride vapor was mixed with chlorine 
in a molar ratio of 1.6:1 and continuously passed through 
a reaction vessel of quartz glass which was heated to 
160 to 170° C. and simultaneously exposed to iight of 
short wave length. During this operation tetrachloro 
Succinic acid dichloride separated out in the reaction 
vessel as a liquid and the dichloroacetyl chloride that had 
not undergone conversion left the reaction vessel in the 
gaseous state together with trichloroacetyl chioride, hy 
drogen chloride and the excess of chlorine and passed 
through a condenser in which dichloro- and trichloro 
acetyl chloride condensed. The tetrachlorosuccinic acid 
dichloride thus obtained contained small quantities of 
trichloroacetyl chioride which could easily be removed 
by distiliation. 646 grams of dichloroacetyl chloride 
yielded 410 grams of tetrachlorosuccinic acid dichloride 
(boiling point under a pressure of 10 mm. of mercury 
99 to 102° C.) and 150 grams of trichloroacetyl chloride 
(boiling point 115 to 117 C.). 

Example 2 
in a reaction vessel provided with an internal ther 

mometer, a stirrer, a gas inlet pipe and a reflux condenser 
of a good efficiency, 400 grams of dichloroacetyl chloride 
were heated until they gently boiled and chlorine was 
introduced in a slow current while the whole was ex 
posed to the action of light of short wave length. In 
order to avoid losses of dichloroacetyl chloride by evapo 
ration the reflux condenser was charged in one case with 
ice water and in another case with cooling brine. The 
temperature was slowly raised during the reaction, so 
that constantly a small reflux took place. After a re 
action period of 40 hours-in one case in which the 
action of light was strong it was even earlier-the crude 
product was distilled. After the first runnings which 
consisted chiefly of dichloroacetyl chloride and trichloro 
acetyl chloride, tetrachlorosuccinic acid dichloride dis 
tilled over at 90° to 92 C. under a pressure of 7 mm. 
of mercury. The yield amounted to 296 grams, which 
corresponds to 94% of the theoretical yield. 

Example 3 
A solution of 200 grams of dichloroacetyl chloride in 

200 grams of carbon tetrachloride was heated to 80° 
C. and chlorine was passed through in a slow current for 
72 hours while the whole was exposed to the action of 
light of short wave length. The distillation of the crude 
product yielded 141 grams of tetrachlorosuccinic acid di 
chloride. 

Example 4 
300 grams of monochloroacetyl chloride were heated 

until they gently boiled and they were treated for 96 hours 
with chlorine while exposed to the action of light of 
short Wave length. The distillation of the crude product 
yielded 218 grams of tetrachlorosuccinic acid dichloride. 
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4. 
Example 5 

In the apparatus described in Example 2, chlorine was 
slowly introduced into 300 grams of acetyl chloride while 
the whole was exposed to the light of an ultraviolet lamp. 
The temperature was adjusted and varied in such a man 
ner that there was constantly a small reflux. After a 
reaction of 5 days the chiorination mixture was distilled 
whereby 335 grams of tetrachlorosuccinic acid dichloride 
were obtained. 

Example 6 
In the manner described in Example 1, dichloroacetyl 

chloride vapor was continuously passed under a pressure 
of 0.8 atmosphere (gage) through a reaction vessel of 
liartz glass which was heated to 170° to 175° C. and ex 

d to action of light of short wave length. 575 
ams of dichloroacetyl chloride yielded 353 grams of tet 
chiorosuccinic acid dichloride. 
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Example 7 
in the apparatus described in Example 2, chlorine was 

introduced at room temperature (20° C.) into 500 grams 
of dichloroacetyl chloride while the whole was eXposed 
to ultraviolet light. After a reaction of 5 days the work 
ing up by distillation yielded 135 grams of tetrachloro 
succinic acid dichloride in addition to starting material 
that had not undergone conversion. 

Example 8 
A slow current of chlorine was introduced within 48 

hours at a temperature within the range of 105 to 117 
C. into 200 grams of monochloroacetyl chloride while 
the while was exposed to the light of an ultraviolet dip 
ping lamp. When the reaction mixture was worked up 
by distiliation, there were obtained, in addition to di 
chloroacetyl chloride, 76 grams of dichlorosuccinic acid 
dichloride (boiling point 74 to 78° C. under a pressure 
of 8 millimeters of mercury) and 54 grams of tetrachloro 
succinic acid dichloride. 

I claim: 
1. The process for the manufacture of chlorosuccinic 

acid dichlorides with four to six chlorine atoms, which 
consists essentially of contacting a member selected from 
the group consisting of acetylchloride, monochloroacetyl 
chloride, dichloroacetyl chloride and mixtures thereof 
with chlorine under irradiation with actinic light. 

2. A process as claimed in claim 1, wherein the reac 
tion is carried out in the liquid phase. 

3. A process as claimed in claim 1, wherein the reac 
tion is carried out in the gaseous phase. 

4. A process as claimed in claim 1, wherein the chlori 
nation process is carried out at a temperature between 20° 
and 400 C. 

5. A process as claimed in claim 1, wherein the chlori 
nation process is carried out at a temperature between 
100 and 200 C. 

6. A process as claimed in claim 1, wherein the chlori 
nation is carried out in the presence of inert solvents. 

7. A process as claimed in claim 1, wherein a halo 
genated aliphatic hydrocarbon is used as solvent. 

8. A process as claimed in claim 1, wherein the reac 
tion is carried out under superatmospheric pressure. 
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